Fabrication of polymer opal films. SiO 2 @PMMA@PEA core-shell nanoparticles were used as the building blocks for shear-assembly of polymer opal films. Typically 2 g of colloidal aggregates were coextruded with 2 wt% benzophenone (cross-linker) to form a polymer opal belt. The belt was cut into small segments for the roll shearing process to compress the belt into thin polymer opal films. The films were further rolled back and forth on a series of rods at a temperature of 70 o C to improve the order of the silica within the POFs. For further details see references [1] [2] .
Preparation of the colloidal stamp for imprinting. The POFs were further treated with ion milling to expose the hard silica nanospheres. The ion milling conditions are set as follows: accelerating voltage: 100 V, beam voltage: 500 V, Ar/O 2 (20%) gas flow rate: 1.4 sccm, under vacuum of 0.04 Torr. The milling process is continued for 3-4 min to remove the surface layers of polymers and expose the tops of the silica nanospheres.
Fabrication of Al nanovoids. Polystyrene (PS) films with thickness of 50 nm were spin-coated on Si wafers (PS 10 mg/ml in toluene, 4000 rpm, 60 s). Then they were imprinted by the POF stamps using an Obducat Nanoimprinter at 110 o C, 30 bar for 60 s. Afterwards, 50 nm Al was thermally evaporated on the surface of the films via an electron beam evaporator (Lesker) at a speed of 1 Å/s.
Characterizations and SERS measurement. The surface morphologies of the stamps and nanovoids were characterized via SEM (Zeiss, LEO 1530VP) and AFM (Veeco, Dimension 3100). The dark field scattering setup is shown below. The UV SERS was measured with a Renishaw inVia Raman microscope. A 488 nm frequency-doubled argon ion laser was used to generate 244 nm laser light for UV excitation of the adenine molecules. The laser power was ∼1.5mW reaching the sample and exposure time of 30 s was used. An objective with 40× magnification (OFR LMU-40x) and a numerical aperture of 0.5 was used for the microscope. The setup included a 3600 lines/mm grating, giving a spectral resolution of 6 cm −1 . Figure S1 . SEM image of POFs treated with oxygen plasma, in which significant disorder was created. It is therefore not ideal for creating the colloidal stamps. 
